CRITICAL ITEM8 LIBT

PROJECT: SRMS
ASS'Y HOMENTIATORE: BET PANEL

-S _MCIU_INSTALLED}

SYSTEM: DAC sussrstiu
Ass'Y P/RT STTAZDEIY

SHEET:

FMEA FMEA NAME, OTT, & FAILURE HODE FAILURE EFFEC! HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraulnG ele. AND C oM 2/
DESIGNATION CAUSE END T1EM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
1400 3 28v POVER MODE : VILL BLOW 2 AMP DESIGH FEATURES
suppLY LOSS OF 28v FUSE. | eeeeeeeniilllll
ory-1 C. . LOSS OF PRIMARY
(ORBITER ) POVER. GPC ROTARY SWITCHES USED ON THE DEC PANEL ARE HERMETICALLY SEALED,
SYSTEN), CAUSE(S) ! TERHINATES 1/0. AMD OF A MATURE AWD PROVEN DESIGN. THESE SMETCHES ARE FN
ps 90128, (1) ANY 28V ¥CIU SHUTS COMMON USE ON THE ORBITER VEWICLE.
WL 90128, SWIICH DOMN. ARM WILL
ED 85511 CONTACT BE HARDWIRE THE SWITCHES ARE COMTROLLED BY ROCKWELL IMTERMATIONAL
SHORTS 10 SAFED AND SPECIFICATION MC 452-0049 AND WAVE BEEN QUALIFIED TO THE
CASE (MODE, BRAKES WILL BE REQUIREMENTS OF THIS SPECIFICATION,
BRAKE APPLEED.
safFing). LINPING LOST ELECTRICAL CONNECTIONS 10 THE SWITCH ARE ACHIEVED BY MEANS OF
DURING END A MATING PAIR OF BB TYPE CIRCULAR CONNECTORS USENG CRIMP STVLE
EFFECTOR CONTACTS. WIRING T SUITCH CONNECTOR UTILIZES NICKEL PLATED
CAPTURE. CONDUCTORS WiiH A POLYARIDE INSULATION. THE WIRING MWARNESS 1S
DESIGNED 10 BE CAPABLE Of SEPARATE TESTING (FOR INSULATION
LOSS OF EE RESISTANCE DIELECTRIC STRENGIH, AND CONTINUITY),
PRIMARY ORIVE ;
MODES. THIS SWITCH IS MOUNTED TO THE OKC PANEL BY MEANS OF THREE 6-32
FASTENERS. AFTER INSTALLATION AWD TORQUING EACH SCREW HEAD 15
WORST CASE SIAKED 10 THE PANEL USING A BLOB OF EPOKY ADHESIVE. A DOWEL
-------- PIN, INTEGRAL TO YHE SWITCH BODY, ENGAGES WITH THE PANEL 10
LOSS OF MISSION PROVIOE ROTATION RESIRAINT. ANALYSIS OF VHE BASIC PANEL
LOSS OF PREMARY STRUCTURE MAS DEMONSTRATED THAT THERE ARE WO RESONANCES 1N THE
MODES. RELEVANT VEBRATION FREQUENCY SPECTRUM. THIS ANALYSIS HAS BEEM
VERIFIED BY VIBRATION TESTING OF THE DEC PANEL ASSEMBLY.
REDUNDANT PATHS APPLICATION ANALYS1S HAS COMFIRMED THAT ADEOQUATE ELECTRICAL
REMAINING STRESS MARGINS ARE ACHIEVED.
BACKUP AT THE PART LEVEL, QUALIFECATION/CERTIFICATION TESTING 1§
DEFIHED BY ROCKVELL INTERNATIONAL SPECIFICATION MC452-0049,
THIS TEST RECUFREMENT INCLUDES: INSULATION RESISTANCE, COMTACT
OROP AT RATED CURRENT, RANDON VISRATEON (48 MINUTES PER AKIS),
SHOCK (20G-3 AXES), 25000 CYCLES ACTIVATION AT RATED DC
CURRENT, LEAKAGE Af ONE ATMOSPHERE DIFFEREWTIAL PRESSURE.
for SWIicH DPERATIONAL CYCLES REFER TC TABLE 13,
ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE-ACCEPTANCE RUN-1M, DIELECTRIC WITHSTANDING VOLTAGE
CONTACT RESISTANCE, ACCEPTANCE VISRATION, SEAL TEST, visumL
EXAMINATION AND FIRAL PERFORMANCE TEST.
TOGGLE SWITCHES USED ON THE DAC PANEL ARE HERMETICALLY SEALED,
AND DF A MATURE AWD PROVEN DESIGN. THESE SWIICHES ARE IM
COMMON USE ON THE ORBITER VERICLE.
THE SWITCHES ARE CONTROLLED BY RDCKVELL [NTERNATIONAL
SPECIFICATION WC £52-010Z AND WAVE BEEW QUALIFIED 10 THE
. REGUIRENENTS OF THIS SPECIFICATION.
! ELECFRICAL CONNECIIONS TO THE SWITCH ARE ACHIEVED 8Y MEANS OF
SOLOERABLE TERHINALS.
WIRING TO SWITCH TERMINALS UTILIZES HICKEL PLATED CONDUCTORS
WITH A POLYAMID INSULATION. SOLDERING OF THE RICKEL PLATED
WIRE TO THE SMWITCH TERMIHALS 1S COMTROLLED BY CAE PROCESS
SPECIFICATION PD 91059,
THE WIRING WARMESS IS DESIGNED 10 BE CAPABLE OF SEPARATE
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CRITICAL ITEMB LIBT PROJECT: SRMS “ HLIU JHSTALLED) SYSIEM: D&C_SUBSYSTEM
e - L L L T ASS'Y "m. T T ASS 'Y PA: SHEET: 2
FMEA iMEA | NAME, QT K FAILURE MODE FATLURE EFFECT HOMR 7 FUNC, RATIONALE FOR ACCEPTANCE
REF. Rev. | orawlwg réf. AND oN 2R
DESIGNATION CAUSE END ITEM CRIFICALITY SCREENS: A-PASS, B-PASS, C-PASS
1400 3 28 POUER MODE: WILL BLOW 2 ANP TESTING (FOR INSULATION RESISTANCE, DIELECTREC STRENGIN, AND
SUPPLY L0SS OF 28v: | FUSE. CONTIRUITY),
orY-1 oc. LOSS OF PRIMARY
(ORBITER POVER, GPC HOUNTING OF THE SWITCH TO THE DBC PANEL 1S BY MEANS OF A 15/32
SYSTEM). _ CAUSE(S): TERMINATES 1/0. KUT WHICH ENGAGES A THREADED BUSHING ON THE SWITCH. A KEYED
PS 90128, T(1) ANY 28v HCIU SHUTS VASHER PROVIDES ROTATION RESTRATNT. AFTER INSTALLATION AND
WL 90128. sulvcH DOWN. ARH WILL TORQUING, THE NUT 1S STAKED TO THE PANEL BY A BLOS OF EPOXY
€0 85511 CONTACT 8E HARDMINE ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
SHORTS 10 SAFED AND AGAINST DAMAGE OR INADVERTENT OPERATION.
CASE (MODE, BRAKES WILL BE
BRAXE APPLIED. ANALYSIS OF THE BASIC PANEL STRUCTURE HAS DEMONSTRATED THAT
saFindy. LINPIKG LOST THERE ARE NO RESONANCES IN THE RELEVANT VIBRATION FREOUENCY
OURING END SPECTRUM, THIS AMALYSIS HAS BEEN VERIFIED BY VIBRATION TESTING
EFFECTOR OF THE DAC PANEL ASSEMBLY.
CAPTURE
APPLICATION AWALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
LOSS OF EE STRESS MARGINS ARE ACHIEVED, :
PREMARY DRIVE :
MODES. AT _THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING IS
OEFINED BY ROCKVE(L INTERMATIONAL SPECIFICATION WC4S2-0102.
VORST CASE 1#IS TEST REQUIREMENY INCLUDES: I1NSULATION RESISTANCE
ceenane- .s DIELECTRIC STREMGTH, CONTACT RESISTANCE RANDOM VIBRATION (48
LOSS OF MISSION WINUTES PER AXIS) LEAKAGE AT OHE ATMOSPHERE OFFFERENTEAL
LOSS OF PRINARY PRESSURE, TOGGLE STRENGTH. FOR SWITCH OPERATIONAL CYCLES
. REFER 10  TABLE 13.
REDUNDANT PATHS ALL UNITS ARE SUBJECTED TO ACCEPTAMCE TESTS MHICH INCLUDE
REMAINING PRE-ACCEPTANCE RUN-IN, DIELECTRIC STRENGTH, INSTALLAT FON
. RESISTANCE, CONTACT RESESTANCE, ACCEPTANCE VIBRATION, SEAL
BACKUP TEST, VISUAL EXAMINATION,AKD RADIOGRAPHIC INSPECTION,
!
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CRITICAL ITEMS8 LIBT PROJECT: SRMS ﬁg RCIU_INSIALLED) SYSTEM: Bgc SUBSYSTEM
- = v = S O - - ASS 'y NoMERTL, 7D T ass'y PR SINE SHFET: 3
FYEA FREA NAME OTY & FAILURE MODE FATLURE EFFECT HOWR / FUNC. RATIOHALE FOR ACCEPTANCE
REF, Rev, § pravlwg rEr. AHD on 2
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
1400 3 28v POMER MODE : WILL BLOW 2 AMP ACCEPTANCE TESTS
SUPPLY LOSS OF 28V FUSE. meeaeeceacensa.
o1Y-1 N p LOSS OF PRIMARY THE WARDVARE TTEM [S SUBJECTED 10 THE FOLLOVING ACCEPTANCE
{ORBLTEN POMER, GPC ENVIRCHMENTAL TESTING AS PART OF THE DRC PANEL.
SYSTEN). CAUSE(S) s TERMINATES 1/0.
PS 90128, (1) ANY 28v MCIU SHTS O VIBRATION: LEVEL AND DURATION - REFERENCE VABLE 1
uL 90128. SWITCH DOWN, ARM WILL : :
ED 85511 CONTACT BE HARDWIRE O THERMAL:  +100 DEGREES F 7O +10 DEGREES F 2 CYCLES
SHORTS TO SAFED AKD (9.5 HRS PER CYCLE)
CASE_(MODE, BRAXES WILL BE
BRAKE APPLIED. THE DRC PANEL ASSEMBLY 1S FURTHER TESTED AS PARY OF THE RMS
saring). LIMPING LOST SYSTEM (TP518 RMS STROWGBACK TEST AND TP552 FLAT FLOOR TEST)
gmg? o‘:luo WHECH VER{FIES TRE ABSEMCE OF THE FAILURE MODE.
CAPTURE, QUALIFICATION TESTS
10SS OF EE THE DEC PANEL HAS BEEW SUBJECTED TO THE FOLLOVING
:al)ﬂllt\‘ DRIVE QUALIFICATION TEST ENVIRONMENT:
O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
WORST CASE 0 SHOCK: 20G/114S - 3 AKES (6 DIRECTION)
0 THERMAL: 130 DEGREES f 10 - s DEGREES F {12 HRS
LOSS OF MISSION PER CYCLE) (6 CYCLES)
LOSS OF PRIMARY O MUNIDITY: 95X (120 DEGREES F 10 B2 DEGREES F CYCLE IN
MODES, 16 HRS) 10 CYCLES TOTAL
0 ENC: MIL-STD-461 AS HODIFIED BY $1-£-0002 (TEST CEO1,
REDUNDANT PATHS i cm csmwcmc), €s02, CSO&, REO2 ¢B/N),
REHAIIIING Z RSO3, RS04)
-------------- REO2 mm 'r502, 03, 04)
BACKUP
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEWICLES) JSC 16087
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CRITICAL ITEMB LIBT PROJET Ti €-5 MCIU A - 1) SYSTEM: D&C SUBSYSTEM
- e = e o o e ASS'Y b m:l‘lT&IE"D: XC PhNEL Ass'y p/R: SHEES: 4
FHEA FHEA MAME, OTY, & FATLURE NODE FAILURE EFFECY KOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. orauinG REF. AND ON 2718
DESEGNATION CAUSE END TTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
woe 3 28V POVER MODE 3 VILL BLOW 2 AMP OA/1HSPECS IONS
SUPPLY LOSS OF 28V fUSE. | Leelnlllll
orTY-1 e, LOSS OF PRIMARY
(ORBITER POVER. GPC HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKMELL
SYSTEM). CAUSE(S): TERHINATES 1/0. SPECIF ICATION MC452-0102. ROCKVELL PART NO. ME4S2-0102----
PS 90128. {1) ANY 20V MCIU SHUIS QUALIFICATION AND ACCEPTANCE TESTING OF SWITCHES 1S PERFORMED
WL 90128. SWTCH DOWN, ARM WILL TO N.1. SPEC. MCG52-0102,
ED 85511 CONTACT BE HARDMIRE
SHORTS 10 SAFED AND HERMETICALLY SEALED ROTARY SW1ICHES ARE PROCURED TO ROCKNELL
CASE (MODE, BRAKES MILL BE SPEC MC452-0049, AS REOUIRED BY THE APPLICABLE CAE
BRAKE APPLIED. SPECIFICATION,
safikdy, LIMPING LOST .
DURING END OUALIFICATION AND ACCEPTANCE TESTING OF SMITCHES PERFORMED 10
EFFECTOR RI SPEC WC&52-0049.
CAPTURE.
WIRE IS PROCURED TO SPECIFICATION MIL-W-22759 OR MIL-W-B1381
LOSS OF EE AND IMSPECIED AND VESIED 10 NASA JSCMBOBD STANDARD NUMBER 9SA.
PRIMARY DRIVE
MODES . RECEIVING INSPECTION VERIFIES THAT ALL PARYS RECEIVED ARE AS
IDENTIFIED 1N THE PROCUREMENT DOCUMENTS, THAT HO PHYSICAL
WORST CASE DAMAGE HAS OCCURRED YO PARTS DURING SHIPMENT, THAT THE
aenes RECE IVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY JNFORMATION
LOSS OF MISSION AND SCREENING DATA CLEARLY 1DENTLFIES ACCEPTABLE PARTS,
LOSS OF PRIMARY
. PARTS ARE INSPECIED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED, THESE
REDUNDANT PATHS ENSPECTIONS INCLUDE,
REMATHING
----- COMPONENT MOUNTING TO FRONT PAMEL INSPECTION, SOLDERING OF
BACKUP MIRES TO SWITCH CONTACTS, VIRE ROUTING, STRESS RELIEF OF WIRES
EIC,, DPERATORS AND INSPECTORS ARE TRAIMED AN CERTIFIED TO
WASA'MHB 5300.4(3JA) STANDARD, AS MODIFIED BY JSCOBSOCA.
PRE-TEST INSPECIEON OF DAC PANEL ASSY INCLUDES AN AUDIT
OF LOWER TIER INSPECTION COMPLETION, AS BUILD CONFIGURA?ION
VERIFICATION 10 AS DESIGN ETC. (SPAR/GOVERNMENT REP. -
MANDATORY [NSPECIION POINT)
A TEST READINESS REVIEW (TRR) WHICH SNCLUDES VERIFICATION OF
TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPHENT CALIBRATION/
VALIDATEON STAJUS AMD HARDWARE CONFIGURATION 1S CONVENED BY
QUALITY ASSURANCE TN COMJUNCTEON MITH ENGINEERING,
RELIABILITY, COWFIGURATEON CONIROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESENTATIVE, BRIOR TO THE START OF ANY
FORMAL TESTENG (ACCEPTARCE OR QUALIFICATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AWD VIBRATION VESTING, (SPAR/GOVERNMENT REP. -
MAMDATORY INSPECTION POINT).
IMTEGRATION OF DEC PANEL, RHC, THC AND MCIU, INSPECTLONS ARE
PERFORMED At EACH STAGE OF INTEGRATION, WHIEH INCLUDES
GAOUND ING CHECKS, NTER CONNECT CABLE VER1EICATION, CONNECTCR
INSPECTION FOR BENT OR PUSHBACK CONTACIS ETC.
SUB-SYSTEM PERFORMAHCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY InSPECTloN POINT).
SRMS SYSTEMS INVEGRAVION, TME INTEGRATION OF MECHANICAL ARM
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CRITICAL 1TEMB LIET

PEHCT: SHMS
Ass*y HOMERLL

-5 MCIU INSTALLED)

: DEC PANEL

SYSIEM: DAC SUBSYSIEM
paC, SOSaeT

ASS'Y P/N: SHEET:

FHEA
REF.

fHEA
REV,

HAME, oy &
pravinG rir.
DESTGHATION

FAILURE MODE
AND
CAUSE

"FAILURE EFFECT
ON
END 1 TEM

HDUR / FUNC,
IR
CRITICALITY

RATIONALE FOR ACCEPTANCE
SCAEENS: A-PASS, B-PASS, C-PASS

1400

28Y POVER
SUPPLY
efry-1
{ORB1TER
SYSTEM),
PS 90128,
WL 90128.
ED 85511

MODE :
10SS OF 2BV

CAUSE(S):
(1) ANY 28V
SWIICH
CONTACT
SHORTS 10
CASE (MODE,
BRAKE
sarinb).

HILL BLOW 2 AWP
FUSE

LOSS OF PRIMARY
POVER. GPC
TERMINATES 170,
MCIV SHUTS
OOWM., ARM WILL
BE HAROWIRE
SAFED AND
BRAKES WItL BE
APPLIED.
LINPING LOST
DURING END
EFFECTOR
CAPTURE.

LOSS OF &£
PRIMARY DRIVE
00D

WORST CASE

10SS OF MISSION
LOSS OF PRIMARY
MODES.

REDUMDANT PATHS
REMATNING

SUBASSEMBLIES AND THE FLIGHT CAGIN EQUIPMENT TO FORM THE SRMS.
IHSPECT IONS ARE PERFORMED AT EACH PHASE OF INTEGRATION URICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHMECKS, VIRING ROUTING,
INTERFACE CONNECTORS FOR SENT OR PUSH BACK COMTACTS ETC.

SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:5?;??"!"5! TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION

-5
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IPROJECT:

CRITICAL ITEMB LISBT SRMS E-s HCIU INSTALLED) SYSILM: DEC SUBSYSTEM
e e L L ASS*'Y NOM T IC-F”]EI. —sm SHEET: &
FMEA SMEA | WAME, OTY, & | FAILURE MODE FAILURE EFFECT RATIONALE FOR ACCEPTANCE
REF, REV. oraulnG rér, AND ON
DESIGNAT 10N CAUSE END ETEM A-PASS, B-PASS, C-PASS
1400 3 28V POuVER MODE: VILL BLOV 2 ANP FATLURE HISTORY
suPPLY LOSS OF 2BV fse. . | el
oTY-1 De. L0SS OF PRINARY
(ORBLTER POMER. GPC THERE HAVE BEEN NO FALLURES ASSOCIATED MITH THIS FAILURE
SYSTEM), CAUSE(S): TERNINATES 1/0. HODE ON THE SRMS PROGRAM.
PS 90128, (1) AWY 28V KCIU SHUTS
WL 90128. ST TCH DOWN, ARM WILL
€0 85511 CONTACT BE HARDVIRE
SHORTS 10 SAFED AND
CASE (MOOE, BRAKES WILL BE
BRAKE APPLIED.
SAFING). LIMPING LOST
DURING END
EFFECTOR
CAPTURE,
LOSS OF EE
PRIHARY DN1VE
MODES.
VORST CASE
0SS OF NESSION
LOSS OF PRINARY
MODES.
NEOUNDANT PATHS
AEMALNING
P
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CRITICAL ITEMS LJBT MITe SRHS snuuluﬂm €D SEITLY NCﬂmHSHu
e - Ass'y wmmENCLA GRTFANEL N ASS*Y p;l] STy ;
FHEA FHEA HANE, OTY, & FAILURE MOOE | FAILURE EFFECT HOWR / FUNC. nmom.u FOR ACCEPTANCE
REF. fev. | paaulwg wér. AND oN 2/1]
DESIGNATION CAUSE END ITEM cRIticaLITY SCREFHS: A-PASS, B-PASS, C-PASS
1500 3 28Y POVER MODE : VILL BLOW 2 AWP OPERATIONAL EFFECTS
SUPPLY LOSS OF 2BV FUSE. | eeeeeceeicceenaal
a1Y-1 oc. LOSS OF pnmnnr
{ORB I TER " POVER. GPC PRINARY MODES CANNGT BE USED 10 COMPLETE THE MISSION. BACKUP
STSTEM), CAUSE(S): TERHINATES 1/0. MDOE AVAILABLE. |F PAYIOAD ATTACHED ARM SHOULD BE MANEUVERED TO
PS 90128, (1} ANY 28V MCIU SHUTS A SAFE POSITIGH FOR PAYILOAD RELEASE. [f SUBSEQUENT FAILURE
WL 90128, SHIICH DOWH, ARM WILL OCCURS ALL DRIVE MODES ARE LOST. THE ARM MAY BE JETTPSONED.
€D 855t} CONTACT BE HARDWIRE
SHORTS 10 SAFED AND CREW ACTION
CASE (MODE, BRAKES WILL BE - |  -e-eeeeeenn
BRAKE APPLIED.
SAFING). LIMPING LOST USE BACKLP.
DURING END
EFFECTOR CREW TRAINING
CAPTURE. | eeeeeeeeeenn.
LOSS OF £E NONE
PRIMARY DRIVE
MODES. MISSTON CONSTRAINT
WORST CASE
---------- NONE
L0SS OF NISSION
LOSS OF PRIMARY
MODES.
OMRSD OFFLINE
REDUNDANT PATHS | <--e-- reenme.
REMATNING
------------- .- WITH SAFING SWITCH IN “AUTO!
BACKUP VERIFY VOLTAGE AT DAC PANEL OUTPUT.
OMRSD ONLINE INSTALLATION
WITH SAFING SWITCH IN * AUTO ° VERTFY VOLTAGE AT LONGEROW
INTERFACE.
OHRSD ONLINE TURNAROUND
VITH SAFING SWITCH IN ‘AuUTO!
SELECT SINGLE AND DRIVE ANY JOIRT.
VERIFY TACHOMETER SIGNATURE.
il i
J;!J:
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